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Fig. 1. Navajo and Elephant Butte reservoirs, population centers, and major highways 



The climate is hot and (hy, with 
m avciagc july temperature oi 80 
degrees and daytiine temperatures con-- 
sistently well a!)ove this inaik., Aver- 
age annual tempciattirc in WWny was 
iyi) degrees, wiUt a low average of 43 
degrees in December. In UM)5, the an- 
nual precipitation was jtist under 8 
inches, which is typical. The number 
o{ frost'fiec days is normally between 
220 and 250. lit HHjS the last recorded 



low of ^52 degrees in the spiing was on 
March 2(>, and the first recorded low 
of 32 <lcgrtes in the fall was Novem- 
ber 27, or 216 total days. Spring winds 
and sandstorms arc a lecitrring an- 
noyance to recrcationists at Elephant 
Butte Reservoir. 

At the time of the survey, in the 
sunnncr of lOHH, there were two main- 
tained boat docks and marinas. Nu- 
merous other places were utili/ed as 
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Findings 



Recreation ists used as little as an 
estimated 4,000 acre feet of water in a 
five-iiiontli period at Navajo Reservoir 
in 1960 to as inucli as 26,796 acre feet 
in a seven-month |)eriod at Elephant 
Butte Reservoir. The val'ie of the 
water used, when based on the esti- 
mated cx|x:nditures of recrcationists, 
ranged from SH94 \ycr acre foot in the 
January through July period to S562 
per acre fool in the August through 
December i^icriod at Elephant Butte 
Reservoir. At Navajo Reservoir, aver- 
age values varied from $537 to $544 
per acre foot. 

Water skiing was the most ix)pular 
activity at Elephant Butte ReseiToir 
among the 518 parties surveyed there 
in 1966, while fishing was preferred 
by most of the 460 recreational parties 
interviewed at Navajo Reservoir. 
Boats, motors, and camp trailers con- 
tributed most to the average invest- 
ments in recreational facilities and 
equipment at l>otli reservoirs. The 
average investment was §1,970 i>cr 
party at Elephant Butte Reservoir 
and §1,730 at Navajo Reservoir. 

Average sizes of parties were ap- 
proximately the same at the two res- 
ervoirs, and they spent about the same 



amount of time at the reservoirs. Ex- 
l>enscs i>cr |>crson per day averaged 
S7.00 at Elephant Butte Reservoir 
and S7.97 at Navajo Reservoir. I'ravel 
costs and depreciation of equipment 
were the major cost items. 

.VUhough most rccreationlsts at Ele* 
phant Butte indicate<l water level 
would not affect their decision to visit 
the reservoir, large majorities ex- 
pressed approval of high water levels 
and disapproval of low water levels. 
More than half of the rccreationists 
at Navajo Reseivoir, which was filling 
during most of \9i\G, were indifferent 
to water levels. 

Effective market demand for recrea- 
tion is more elastic in the early than 
in die latter part of the year. The 
newer reservoir, Navajo Reservoir, 
has a more inelastic demand for rec- 
reation than Elephant Butte. How* 
ever, a much larger |>ortion of the 
demand curve for recreation at Ele- 
phant Butte is inelastic than at Navajo 
Reservoir. 

.Additional study is needed to sepa- 
rate the effects of water levels on 
recreational use in reservoirs in New 
Mexico from die seasonal effects. 
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Recreational Use and Value of Water 
at Elephant Butte and Navajo Reservoirs 

Robert O. Coppedge and James R. Groy^ 



Rccrcntioiial activities on tlic five 
major New Mexico reservoirs arc in- 
creasing. I'hesc reservoirs are Elephant 
Butte, Navajo, Caballo, Abiqiiiu, and 
Conchas. Tlie recreational activities 
inchicle fishing, l)oating, water skiing, 
swimming, camping, picnicking, and 
siglit seeing. Originally, the reservoirs 
were constructed mainly Cor irrigation- 
water storage, flood control and, in 
bimii: cases, hydroelectric power pro- 
duction. While many of the recrea- 
tional uses liave little effect on die 
main uses, the main uses do affect 
recreational activity. Liirge inflows of 
water in the early spring and large 
outflows in the late spring and simi- 
mcr cause reservoir levels to fluctuate 
widely during the year. Recreational 
de\elopments and activities are handi- 
capped !)y these fluctuations. Addi- 



tionally, when water reaches the 
mininnim \hh)\ necessary for fish sur> 
vival, a legal or administrative <le- 
ctsion, whether to continue to serve 
the main uses or to ensure fish sur- 
vival, is necessary. 

One major consideration in de- 
cisions alK>ut water allocations v. the 
values, Uiat result. If water is ;o be 
used efficiently in New- Mexic</, die 
decision makers need to know the 
value of water used tor recreational 
pur|)Oses. The objectives of this study 
are to descrilx; rccreationists* charac- 
teristics and attitudes at two of the 
state's largest reset *oirs, devise a 
method for measuring the recreational 
demand for water, and estimate rec- 
reational water values at the two 
reservoirs. 



Previous Studies 



Wollnian used a consumer surplus 
mediod to estimate the value of water 
when it was diverted to the Rio 
Grande Valley for fish habitat (1). If 
18,600 acre feet were allocated for this 
purpose, the value added |>cr acre foot 
was .S2M at 1951 prices. If .H7,0(H) acre 
feet were allocatecl, the value added 
was .SM8 per acre foot. 



Kirkpatrick's sttidy of gro.ss expendi- 
tures of hunters and fishermen indi- 
cated resident s|Kjrtsmcn spent $13 per 
day for fishing, $29 per day for big 
game hunting, and $M per day for 
bird hunting (2). With three million 
days I>eing s|>ent hunting and fishing 

* Form IT Rc»earc1t Asslitatit and Protettorf re- 
npvutWehr, Dep»rtm«tit of Agriculiuml Kcot$omies 
and A^ricuitumt tlu^inei*. 
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ill New Mixi<o in MMiS, the j»rosN 
iiiiiiiinl ('\|K>iHlinirc-N of liiiiiicrs niul 
lislu-niicii were esiiiiinted w be Sr)!>,- 

Gray niul Arulersiiii esiimaied that, 
ill 19(52, eaeh atic of ihe Ruidoso 
Ranger Disiiia in souili ceiural New 
Mexico generated an ex|)enditine by 
reneationists of Siil (.1). 

in 1951! Xiiiienes estimated tinrt 
toiiiiNts s|>eiit iroiii S^O million to Siii) 
iiiillioii \eail\ in New Nfexiro (I). 
Xiiiieiies defined tourists as iiidixid- 
iials considering New Nfexico as their 
destinations tor vacations, in a later 
study Hi(ks indicated the esiiniate by 
Xtiiieiies should Ik- laised by $25 mil* 



lion i( the d(fiiiitioii of toiiiist ueu 
e\|);inded to indnde all p(is(nis tour- 
ing in New Mexi<o (5). 

day and (.'arrutliers measuied the 
present (oiitiibution of ledeaiionists 
to a local economy and the estimated 
future elTett.s o( a planned leservoir 
in the Re^eixe Ranger Distiia of 
simtliwesteiit New Mexico (0). Only 
six of the 12 industry groups were 
cMimated to be inateriallx alfec ted 
by leereational aitivities. An increase 
oi only I.H peiceiit in watei re<|uiie- 
iiieiits for all 12 industries over the 
HHi.S level was anticipated by the year 
2(MM) even with a high level ol leciea- 
tioiiat activity in the clistiict. 



Descriptions of Sfudy Areas 



Elephant Butte 

Llepliaiu Butte Reservoir is in 
sou di centra I New Mexico, in Sierra 
and .Socorro counties. The dam is 
four miles east of Truth or Clonsc- 
cpiciices on State Highway 51, and 
the reservoir extends some ^0 miles to 
the noitli from the clam, paralleling 
U.S. Highway 85. Ix}CHtioii of die rcs- 
eivoir, |M)pulation centers of the area, 
and major highways are shown in 
figine I. 

Access roads to the reservoir are 
plentifid near d)e danisite and, for 
the most part, aie o|>cn to all kinds 
of traffic (ligure 2). 1 he eastern shore- 
line docs not have any areas which 
are rc^idily accessible by roads. .Xround 
the nordiern reaches of the reservoir, 
the loads become more primitive and 
often are not passable for passenger- 
type vehicles, I'lavel to and from the 
reservoir is along U.S. Highway 85, 
which connects El Paso, Texas, to the 
soudi widi AlbtKjuercpie to the north, 
the two major population centc*is in 
the regicm. 



.Mbiicpieique is alxHit a tliree>liotn 
drive from (he leservoir, or alK)iit 150 
miles. Socorro is about 00 inilc*s from 
the leseivoir, L:is Criices alK)Ui 80 
mites, and V.l Paso, Texas, about I. SO 
miles, or a two and c.iie iialf hour 
drive from the reservoir. 

Cioiistrnciioii of the Ltcpliaiit Butte 
dam C)n the Rio Grande River was 
completed in lUlti. .At capacity, the 
reservoir will hold 2,195,000 acre fcet 
of water. Land area in tlie project is 
•M,089 acres, of Vvliicli 21,<KM) acres are 
available for recreation. Total water 
siu'face area in the project is 17,000 
acres, all of wliicli is available for 
recreation. Shoreline length of Ele- 
phant Butte is 2.')0 miles at normal 
capacity. The dam was originally con- 
strtictecl for the pur|M)scsof legtdatiiig 
the How of the Rio Grande River and 
piovicliiig water storage for irrigation. 

'The shoreline of the reservoir is 
gently sloping and in many places has 
sandy beaches. Vegetation in the area 
is mostly mescjuite and saltcedar, 
which provide little or no natural 
shade*. 
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Fig. 1. Navajo and Elephant Butte reservoirs, population centers, and major highways 



riic (limatc is hot ;iiid (iiv, 
\\u iivciiigc july temperature of 80 
degrees and daytiiiie tein|>eratures con- 
sistently well alK)ve this mark. Aver- 
age ainiual tcni|>ciaturc in \%b was 
60 degrees, uith a low aveiage of 43 
degrees in December. In 1905, the an- 
nual precipitation was just under 8 
inches, which is typical. The number 
of frost-free days is normally between 
220 and 230. In \%5 the last recorded 



low of .H2 degrees in the spring was on 
.March 26, and the first recorded low 
of %2 degitcs in the fall was Novem- 
ber 27, or 216 total days. Spring winds 
and sandstorms arc a recurring an- 
noyance to recreatioiitsts at Elephant 
Butte Reservoir. 

.At the time of the survey, in the 
summer of 1966, theie were two main- 
tained boat docks and marinas. Nu- 
merous odicr places were utilized as 
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Fig* 2* Elephant Butte reservoir 
recreational areas 



boat launching areas because of the 
gently sloping tenain. There was one 
developed campsite, near the site of 
the newest launching and docking 
facilities maintained by the New Mex- 
ico State Park and Recreation &)m- 
mission. Conifort stations were avail- 



able in the aica, as were sbelieis, 
fireplaces, and tables. Water and elec- 
tric ity were also availa!)lc. A Visitor 
Center was maintained for offices and 
tourist information. 

riie original area clevelo|>cd ior 
recicationai use is in the vicinity of 
die dani^itc. The facilities include a 
store and cafe, rental cabins, Iiotel, 
and trailer camp. \Vater, sewerage, 
and electricity arc provided. 

Major game fish in Elcpl. nt Butte 
Rcseivoir arc bass and catfish. In the 
winter, the reservoir is a favorite spot 
for duck hunters, particularly in the 
northern parts of die reservoir where 
waterfowl habitat is prevalent. 



Navojo Reservoir 

Navajo Reservoir, in noithwesiern 
New Xfexico in San Juan County, ex- 
tends into Archuleta County in Colo- 
rado. The eastern shoie of the reser- 
voir forms the boundary between San 
fuaii and Rio Arriba counties. The 
major urban area in San Juan is 
Fariiiingtoii, located a!x)ut 35 miles 
west of the reservoir. Aztec, the county 
seat, is about 30 miles west of the 
leservoir. Ivocatioii cjf the reservoir, 
|K)pulation centers in die area, and 
access roads arc shown in figure 1. 
Access roads to the area from the 
south are State Highway A\ from Al- 
bucpiercpie to Blooinfield, State High- 
way 17 fiom Bloonifield to Blanco, 
and Farm Road 511 to chc damsite 
(figuie 3). 

Albticpierque is a four-to-fivc hour 
drive from the reservoir, or about 200 
miles, as arc both Santa Fe and Los 
Alamos, New Mexico. Within 50 miles 
of the reservoir are the towns of Farm- 
ington, Av.tcc, Bloomfield, and Blanco 
in New Mexico, and Dnrango, Igna- 
cio, Allison, and Pagosa Springs in 
Colorado. 




Fig. 3. Navajo reservoir recreational areas 



The Nrvajo Dam is constructed on 
the San Jnan River at its junction 
with the Pine River. .\t capacity, the 
reservoir will extend to within one- 
half mile of the Colorado border along 
its Pine River arm, and seven miles 



into Colorado along the San Juan 
Riven *I*he water surface will be ap* 
proximately 17,800 acres at maximum 
capacity, and 15,600 surface acres at 
the anticipated normal level. Total 
land area in the project is 22»25I acres. 
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oi which 21,090 acres arc available 
for recreation. With 15,600 surface 
acres of water, the amount available 
foi recreational use will be 15,450 
surface acres. The shoreline of Navajo 
Reservoir at normal capacity will be 
approximately 150 miles. The dam 
was constructed for the purposes of 
regulating the flow of the San Juan 
River and providing water storage for 
irrigation. Storage of water was begun 
in June 1902. Downstream commit- 
ments, the rate of completion of con- 
struction projects, and fluctuating in- 
flow combinetl to lesult in an unstable 
water level frcm the l>eginning storage 
date to the time of the study. The res- 
et voir has nevei reached capacity. 

The area is extremely rough and 
rocky, with steep canyon walls foim- 
ing the bulk of the shoreline. Sandy 
Ixiaches arc few at Navajo Reservoir, 
and they will be virtually non-existent 
at normal capacity except for the up- 
per |)ortion of the reservoir and at 
the damsite. 

Pinon pine and Rocky Mountain 
juniper constitute the major vegeta- 
tion in tlie area, with a few ponderosa 
pine in the heights. Few large shade 
trees arc found in the vicinity. 

I'he climate is mild and semi-arid. 
The average temperature for 1965 
was 51 degrees, ranging from a Decem- 
ber average of 3! degrees to an aver- 
age high of 75 degrees in July. For a 
few days, the temperature may be 
above 100 degrees in the summer and 
as low as 0 to 10 degrees during the 
winter, but these extreines are ur»- 
usual. Precipitation at Navajo Dam 
totaled about 17 inches in 1965. This 
is considerably above previous years, 
when the rainfall averaged 8 to 9 
inches annually. Over 70 |>ercent of 
the days at Navajo Reservoir are re- 
corded as sunny. The mmiber of days 
between the last freezing temperature 
in the spring and first freezing tem- 



peiatuie in the fall is generally 150 to 
200 days. In HH)5, thv- last recorded 
temperature ot 32 degiee^ in the 
spring was May 22, and the fust re- 
corded temperature of B2 tiegrccs in 
the fall was Xovenil)er II, or an in- 
terval of 186 tiays. 

At the time of the survey, in the 
summer of 1966, only the Pine Ri\er 
Recreati(in Area at the <Iamsite was 
in use. .\ campground complex of two 
c(mil(nt stations and running cold 
water was in operation. The campsites 
in this campground offered a picnic 
{a!)le, shelter, and fireplace. A picnic 
ground was available for use, also with 
a comfort station. A Visitor Center 
had been constructed wheie park of- 
ficials had ofiices and information 
about the reservoir was available. An- 
other aiea was under development at 
the time of the survey, the Sims Mesa 
Red cation .Area. Built from the same 
general pattern as the Pine River Rec- 
reation .Area, it was to be opened in 
1967. Further up the San Juan ex- 
tension of the reseivoir, the .Arboles 
Recreation Area, just over the Colo- 
rado state line, is completed, waiting 
only upon the reseivoir to back up 
into Colorado. A map of the area is 
shown in figure 3. 

Rainbow trout is a major game 
fish in the reservoir. In July 1966, the 
New Mexico State Game and Fish 
Department began to stock the reser- 
voir with bass. Several species of cat*- 
fish inhabit the reservoir, especially 
m the upper reaches where the water 
is shallow and warmer, and the bot- 
tom is sandy, Navajo lies in the Pacific 
Flyway, and it is anticipated that wa- 
terfowl hiuuing will develop in the 
area. Miller Mesa Waterfowl Areii 
will provide a resting place for water- 
fowl, lliis area is at the upper end of 
the San Juan portion of the icbcrvoir, 
with its northern boundary being the 
Colorado border. 



Procedures 



Sampling and Data Collection 

At Elcpluint Butte Reservoir, six 
ir.iijor ICC rent ion:iI-nsc :iie:is Iyii»g 
m:iinly in the .sonthcrn icuclies oi the 
lest'ivoii wviQ s:iinplc(l. Sites were ran- 
ilomly assi<»netl d.iys mi a six-thiy eycic, 
^Viekeiul tla\s and week days were 
landonily scUited for iiitci views at 
the ( hosen sites. At the end- of each 
iiiieiview peiiod, the sites wcie ro- 
tated in the interviewing schedule. 

At Navajo Reservoir 4. wo major rec- 
reational-iise areas ol Pine River and 
the San Juan Rivei extensions of the 
leservoir were sampled. In a thiee-day 
cycle, the more heavily used site was 
sanipletl twice as frc(|uently as tlic 
site widi the lighter use. .All reerca- 
tionists at the sites were peisonally 
itiiervicwed according to a prepared 
(picstionnaiie. I ntei viewing began in 
eaily June and continued until early 
September at both icscivoii^. Inter- 
viewing was also conducted in the fall 
:nid early winter. .At Elephant Untte 
Reserxoir, 518 panics were intcr- 
\Tewed, and •IGG patties were inter- 
viewed at Xavajo Reservoii. A paity 
consisted <^f one or more persons, witli 
one person p;iying most of the costs 
of the iccicatioual trip. 



Data Organization 

The (|iicstionnaires were stratified 
by /ones from which the recfeationists 
came. I'he /ones used weie: Zone 1, 
the county (s) containing the major 
poitions of die lescrvoir; Zone 2, comi- 
ties n)ostly adjacent to Zone I: Zone 
l\f other counties in New Mexico; and 
Zone 4, states outside of New Mexico 
(figures ! and 5). 



Kxpendi lines ni recrcatioi lists were 
<)btained 011 a pei-irip basis except for 
fishing and liiiiuiiig licenses, monthly 
or \earh lees on boat legistiations, 
docking lees, and lake-Use pei iiiits. 
'! he fishing and hunting license lees 
were allocated on the basis of an a\ei- 
age oi 10 nips per year. The other 
monthly 01 annual expenses weie also 
couxeried to a pei-tiip basis with an 
inerage of seven trips per \eai (2). A 
depreciation 1 ate of 10 percent of 
purchase price minus salvage value 
was applied to all ecpiipmeiu except 
cabins. A three percent laie was ap- 
plied to the pui chase value of cabins. 
Travel expenses per nip were com- 
puted according to the make and 
nioc^el of the iccieationists' automo- 
biles and the distances travelled. All 
automobile costs were included. Some 
lecreationists visiied more than one 
area during the trip to the reservoir.. 
For these, a poition of the mileage 
was allocated to die reservoir visit l)y 
dividing the total number of miles 
driven l)y the number of places visited. 
When the distance thus computed 
was greater than, twice die mileage 
from the home of the recreationist to 
the reservoir, the lesser distance was 
used., 

Only expenditures for lodging, food, 
rentals, lees, and fuel, over aiul above 
what the recreationists estimated they 
would have spent at Iioiiie, were ic- 
corded. 

.VIso cleterniined were the nund)er 
of persons per party and the number 
of days spent at the reservoii, Tlv: 
time spent at the reservoir was nuiiti- 
plied by the number of persons per 
party.. The total expenses |X!r party 
were divided by the product of time 
nuiltiplied by nunibei in party, yield- 
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Fig. 4. Dislance zones for Elephant Butte reservoir 
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ing expenses per leacaiionistday 
((oniinonly refenecl to ;is man-clay). 

Recieaiionisis wcie a No asked to 
specily their major recreational activ- 
ity and to indicate their reaction to 
the water levels at the veseivoirs. 

I'lie sample data Ironi each reser- 
\oir were analyzed separately. Fur- 
ther, both ol the two samples were 
subdivided by /ones. .Mso, an analysis 
was made with the two samples sub- 
divided into two seasonal groups. On 
the basis ol* ,the HJOo monthly count 
at Elephant Butte Reservoir, approxi- 
nuiteh hair of the i ecreationists vij>ited 
the reservoir in the Jan nary- through - 
July period, t herefore, the samples 
at each leseivoir weie divided accord- 
ing to date of visit, January through 
July or August through December. 

Reseivoir levels at both Elephant 
Butte and Xavajo reservoirs were de- 
termined fiom Bureau of Reclamation 
recouls. Evaporation and seepage data 
were also obtained fioni this agency.. 
The mininnim pool necessary lor fish 
survival at Elephant Butte Reservoir 
was estimated by Jester.- This esti- 
mate was approximately the same as 
the average minimum pool in the 
lesenoir over the past 15 years. The 
minimum pool at Xavajo Reseivoir 
was the amount planned as being the 
mininnnn operational level when the 
reservoii was constiucted. 

Consumptive use of water was based 
on total evapoiation from the reser- 
voiis in IDOf), plus total seepage/Ehese 
sums were nniltiplied by the poitions 
that the mininuuu pools represented 
of the average amounts of water in 
the reseixoiis from January thiough 
December HIGG, The result is the loss 
of water from the leservoiis allocated 
to the minimum pool. In this proce- 
dure, it is assumed that recreational 
use of a reseivoir is competitive with 

- lVr<onal communit?ntion with Doutrlu'* II. Jcs- 
tf! , A'^.-i^tatit Professor of AnitiiH), Kutif?c, a»<l 
Wihihfc Stilwccs, NMSU. 



othei uses in the pioportion that the 
mininnnn pool is of the average pool 
in the ieser\oir. That is, none of the 
recreational activities "consume" wa- 
ter from the reservoir as do irrigation 
and powei -pi oduc tion., However, a 
mininnnn pool is necessary for con- 
tinued recieational use, so evapora- 
tion and seepage loss liom the mini- 
nnnn pool can leasonably be charged 
as a consumption loss clue to recren 
tionists. 

Anolysis 

The expenses computed on a man- 
day basis were arra)ecl from highest 
to lowest, with the *'y** value being 
expense per man-day and the '*x'* 
value b^uig the accumulated mnnber 
of man-days in the sample. The total 
expenses of the sample for each time 
peiiod at each reseivoir weie deter- 
mined. The sample expenses weie 
multiplied by a factor representing 
the number of recreationists at each 
reservoir in 1%G (the population di- 
vided by the sample being the factor 
used). Values per acre toot of watei 
''consumed*' by recreationists were 
computed on die basis of the total 
estimated expenditures of recreation- 
ists in each period divided by die 
consumptive use of water in each 
period. Additionally, the change in 
the estimated value of recreation per 
acie foot of water in the reservoirs 
from one time period to the other 
was estimated by dividing the changes 
in values by the changes in the (|uan- 
tities of water in the reservoirs. 

Effective market demand price elas- 
ticities were determined according to 
arc elasticity computational pro- 
cedures. Three aieas on the demand 
curves common to both reservoirs and 
to both seasonal periods were selected. 
Also, unitary elasticity points were dc- 
termiiied. 



Recreafhnal Charocteristics 



Elephant Butte Reservoir 

\V:itcr skiing was the most popiilai 
activity at Elephant Hnitc Reservoir 
among the parties iniei vicuecl, uith 
IT) percent ol all ])ariies choosing this 
activity as the main pur|)osc for visit- 
ing the leservoir (table 1). Local ree^ 
realionisis (those in Zone 1 or resi- 
dents ol the county in which the res- 
eivoii is located) pielerrccl fishing to 
water skiing. 

I he most frequently mentioned rea- 
son for visiting Elephant Butte Res- 
ei\oh lather than another reservoir 
was its location (table 2). Apparently 
recreationists using the rcscivoir do 
so on a regular basis. Only eight per- 
cent ol the parties in the sample weic 
visiting the reservoir for the first time. 

Fifteen percent of the parties re- 
ported the nundjcr of visits to Ele- 
phant Butte Reseivoir in UKiO was 
not typical ol other years. Among the 
reasons reported, the two most fre- 
(piently mentioned were new pur- 
chase of boat and newly movcul to 
aiea. 



Few parties lepoited making Ele- 
phant Bntic Reservoir only one of 
two or moie stopping places during 
a tour ol recicatioual areas. Over half 
those visiting oihcM* places planned 
touis in N'cw Mexico. 

Boats and motors were the most 
couunon type of recreational ecpiip- 
nient owned by rccicaiional parlies 
visiting Elephant Butte Reservoir in 
1%(> (table .*^). The investment in 
boats and motors exceeded the invest- 
ment in other kinds of recreational 
equipment in both Zones 1 and 1.. In 
Zones 2 and .S, or counties adjacent to 
the reservoir and other counties in 
New Afcxico, the few .ecreationists 
owning cabins at Elephant Butte Res- 
ervoir averaged an investment of S.S,- 
7-11 for this item. Camp trailers were 
the third most costly item of recica- 
tion ecpiipnient of all recreaticmal par-^ 
ties in the sample. 

\hc average investment in recrea- 
tional equipment and facilities of all 
parties in the sam|)le visiting Elephant 
Butte Reservoir in HJfiO was Sl,970 
(table J?). Residents ol Zones 2 and 3 



Table 1 . Number of Parties in Sample, by Activity and Zones, Elephant Butte 

Reservoir, 1966 



Forties in Somple Proportions of 



Zone Zone Zone Zone Forties Fortieipoting 

Activity 1 2 _ 3 4 Totol ^ 

_ ^ - - Fercent 

Fishing 55 90 42 5 192 37 

Water Sknng 7 107 108 9 231 45 

Boating 0 3 5 2 10 2 

Sightseeing 2 3 3 4 12 2 

Camping 1 3 6 1 11 2 

Picnicking 4 3 10 8 2 

Swimmmg 3 10 10 3 26 5 

Hunting 1 3 10 0 14 3 

Other 2 5 7 0 14 3 

Totol 75 227 192 '_24 518 100' 

\ Totaftloes not M to 100 percent because of rounding error. 
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Table 2. Number of Parties in Sample Reporting, Major Reasons for Selecting Reservoir, 
Reasons the Number of Visits Reported for the Year are Not Typical of Past Years, and 
Other Places Visited, Elephant Butte Reservoir, 1966 



Item 



Parties Visiting th« Reservoir 



Number 

Major Reasons for Selecting Reservoir:' 

First Trip to Reservoir 34 

Cbse to Home 173 

Good Fishing 57 

C! I mote 48 

Beoches 89 

Good Fociitties 20 

Size of Reservoir 10 

Totol 437 

Major Reasons for Number of Visits Reported Not Being 



Percent 

8 
40 
13 
\ i 
21 

5 

__2 

Too' 



First Time ot Reservoir 


17 


22 


Newly Purchosed Boot 


23 


29 


Newly Moved to Areo 


20 


26 


More Leisure Time 


12 


15 


No Reoson 


6 


a 


Totol 


78 


Too 


3Ces Visited on Trip: 






In New Mexico 


41 


59 


In Texas 


24 


34 


Other Stotes 


5 


7 


Totol 


70 


Too 



1 Some l>artics indicated two or more major rcasun^. Others indicated iiu major reason. 



Table 3. Investments of Recreational Parties at Elephant Butte Reservoir, 1966 



Recreational Investment 













Average 


Percentages of 




Zone 


Zone 


Zone 


Zone 


of All 


Parties Reporting 


Item 


1 


2 


3 


4 


Zones 


Values 




Dol. 


Dol. 


Dol. 


Dol. 


Dol. 


Percent 






Average Values of Forties 


Reporting Volues^ 




Tents 


15 


43 


44 


50 


43 


16 


Comp Troilers 


906 


1368 


1414 


1010 


1357 


43 


Sleeping Equipment* 


27 


37 


41 


29 


38 


41 


Cooking Equipment^ 


20 


31 


29 


28 


30 


53 


Speciol Clothing 


31 


42 


44 


0 


41 


4 


Boots ond Motors 


1011 


1661 


1823 


1367 


1661 


68 


Booting Equipment* 


22 


52 


61 


29 


53 


65 


Fishing Tockle 


74 


80 


103 


72 


85 


44 


Rifles, Hunting Equipment 


165 


253 


602 


0 


419 


4 


Other 


11 


10 


150 


15 


57 


4 


Cobins 


0 


3953 


2150 


0 


3741 


3 ' 








Values of All Parties 






Totol Investment 


49846 


530694 


429614 


10154 






Avcroge Investment 


665 


2338 


2238 


423 


1970 





1 AveraCe only of thoae reporting values, rounded to nearest dollar. 

2 Sleeping bags and related ecjuipment. 

3 Cooking uten«il»$, stoves, lanterns, iceboxes, etc. 

4 Life Jackets, skils, etc. 



ERIC 



1-1 



Iiad inudi hiigcr invcsiiiiciiu than 
local icsiciciits and out-of-state visitors. 

Ex|jflLMuliturcs [kt party differed iiia-: 
urially by /ones. In Zone I, die local 
/one, cqnipnieut rental was the largest 
aveiage expense (tahle 4). In Zone 2, 
depreciation was the largest expense. 
As the disunue increased troni home 
lo Llephant Butte Reservoir, as for 
recreationists from Zones 3 and l, 
tiavel expenses and lodging Ijecanie 
die largest expenses. The two cacego- 
ries of navel cost and depieciation to- 
gether acconnted lor 7-l.(> percein of 
die total average expenditures of all 
parlies. 

Boating and water skiing parties 
spent more per trip than parties en- 
gaged in oduT kinds of rccieational 
activities at Elephant Butte Reseivoir 
in (table 5). However, most par- 
lies visiied the reservoir to water ski 
or fish. These lecrcationists stayed the 
longest at die reservoiiv Water skiing, 
picnicking, and swiuniiiiig paities av- 
eraged iour pel sons or more per paiiy 
in MKiO. 



With an average of 2.9 days per trip 
and .1.4 persons per party, the average 
parly represented 0.80 man-days of 
recreation. With average expenditures 
of ${'}S}M per parly, weighted average 
expenditures of recrcationisis visiting 
Elephant Butte Reservoir in 1960 av- 
erage S7.00 per man-day.. Fishing and 
water skiing expenses i>cr man-day 
were about average or below^ average.. 
The few hunters had ihe highest ex- 
p'ense per man-day. 



Novojo Reservoir 

Fishing was more [jopular among 
the parties interviewed at Navajo Res- 
ervoir than die combination of all 
other activities (tabic 0). Only among 
visitors from Zone 4 was fishing le.«;s 
popular than the combination of all 
other activities. Cainping was a popu- 
lar activity for out-of-state recrcation- 
isis at Navajo Reservoir. 

I'lie newness of Navajo Reseivoir 
was the reason a large percentage of 



Table .4. Average Expenses per Party in Sample Visiting Elephont Butte Reservoir, 1966 

Recfotionol Expendituf 







of Parties Reporting Expenditures 




Proportions of 














Averoge 


Horties 


Averoge 




Zone 


Zone 


Zone 


Zone 


of AH 


Reporting 


Expenditures 


Type of Expense 


1 


2 


3 


4 


Zones 


Voiues 


per Porty 




Dot. 


Doi. 


Doi. 


Doi. 


Dot. 


Percent 


Doi. 


Travel Cost' 


3 


22 


33 


37 


24 


98 


23.52 


Boat Fuel 


5 


10 


11 


11 


10 


66 


6.60 


Food and Refreshments" 


6 


7 


8 


11 


8 


31 


2.48 


Lodging 


0 


12 


17 


21 


16 


16 


2 56 


Rental of Equipment 


12 


9 


14 


16 


13 


5 


.65 


Fees 


1 


A 


4 


2 


4 


75 


3.00 


Licenses 


t 


2 


2 


5 


2 


48 


.96 


Bait 


2 


4 


3 


4 


3 


33 


.99 


Ammunition 


3 


4 


9 


0 


7 


4 


.28 


Depreciation^ 


9 


33 


32 


6 


28 


100 


28.00 


Total 














69.04 



1 Travel cuH per mite rntiKed from $VM to $0.12, iiV€r»ultt« $0.0S8. 

2 AfhIU ion rI cost over food cost at home. , . , 
Z Ten pem-ni of value r*»pofted diviiletl by typical tiumber of trips (7) taken pet year. 



15 



Table 5. Expense, DurotiOfi of Trip and Size of Party, by Type of Activityi 
Elephant Butte Reservoir, 1966 













Averoge Time 


Averoge 










Forties 


Average 


Spent 


Number 


Averoge 




Totol 




Visiting 


Expenses 


ot Reservoir 


of Persons 


Expenses per 


Activity 


Expanse* 


th« Reservoir 


per Port/ 


per Party 


per Porty 


AAon>Doy 




Dot. 


No. 


Percent 


Dol. 


Days 


"~" No. " 


Dot 


Fishing 


10.143 


192 


37 


53 


33 


2.6 


6.18 


Woter Skiing 


20.687 


231 


44 


90 


3J 


4.1 


7 08 


8oating 


947 


10 


2 


95 


24 


3.4 


11 64 


Sigh: seeing 


610 


12 


2 


51 


1 8 


26 


10.90 


Comping 


397 


11 


2 


36 


20 


3.4 


5,29 


Picnicking 


109 


8 


2 


14 


I 0 


45 


3 11 


Swimming 


815 


26 


5 


31 


17 


40 


4.56 


Hunting 


660 


14 


3 


47 


1.4 


1 5 


22.33 


Other 


838 


14 


3 


60 


1 6 


35 


10 71 


Totol 


35.206 


5118 


100 










Averoge 










2.9 


3.4 


9.09-'' 



1 liicluditt}; dei}r«fc}«lion. ruund^I to nearest dolbr. 

2 AvcraKe only of thoiv reiKirliiij; values. 

8 Un^eijfhtcd average of all activity ^roUp^. 



Table 6. Number of Parties in Sample, by Activity and Zones, Navajo Reservoir, 1966 



Activity 




Porties in Sample 






Proportions 
of Porties 
Porticipoting 


Zone 

1 


Zone 

2 


Zone 
3 


Zone 
4 


Total 




No. 


No. 


No. 


No. 


No. 


Percent 


Fishing 


71 


197 


20 


30 


318 


68 


Woter Skiing 


24 


29 


1 


0 


54 


12 


8ooting 


to 


16 


1 


3 


30 


6 


Sightseeing 


0 


2 


0 


5 


7 


2 


Comping 


2 


20 


1 


18 


41 


9 


Picnicking 


1 


1 


0 


1 


3 


t 


Swimming 


0 


2 


0 


7 


9 


2 


Hunting 


t 


0 


1 


0 


2 


* 


Other 


0 


1 


* 0 


1 


2 




Totol 


109 


268 


24 


65 


466 


100 



* Ijc*^ than 0.5 percent. 



pni ties chohv to visit the reservoir in 
1906 (table 7). Only eight percent of 
the parties at Elephant Butte Reser- 
voir stated their first trip to the lesei- 
voir was thcii* reasoti for the visit, but 
2() peirent selected this reason for 
their trip to Navajo Reservoir. Good 
fishing was the most popular reason 
given for visiting Navajo Reservoir in 

mm 



I'he hewncss of die resei voir also 
accounted ior the difference bet%veen 
the reser\oirs in the stated reasons 
why die lunnber of trips reported weie 
not typical of past years. At Elephant 
Butte Reservoir only M percent of the 
parties reported the number of trips 
were not typical, and various reasons 
were given. At Navajo Rcscivoir, 3(> 
percent of the parties indicated the 
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Table 7. Number of Parties In Sample Reporting, Major Reasons for Selecting Reservoir, 
Reasons the Number of Visits Reported for the Yea- are. Not Typical of Past Years, and 
Other Places Visited, Navajo Reservoir, 1966 



item 



Mojor R«osons for Selecting Reservoir:* 
First Trip to Reservoir 
Close to Home 
Good Fishing 
Ctimote 
' Good Focilities 
Size of Reservoir 
Totol 

Major Reasons lor Number of Visits 
Reported Not Seing Typical of 
Post Yeors: 

First Time ot Reservoir 
Newly Purchosed Boat 
More leisure Time 
No Reoson 
Totol 

Osher Places Visited on Trip: 
In New Mexico 
in Colorodo 
In Arizono 
Other Stotes 
Totol 



Parties Visiting the Reservoir 
Number Percent 



144 
106 
159 

53 
38 
48 

543 



26 
19 
29 
10 

7 

9 

loo 



86 
6 

2 
6 

loo 

36 
47 
5 
12 

Too 



1 Some liartlti^ liHlicatt^l two or more major rt'Ssson-s. Others Imlit-attil m« ttisuor n'Sisoit. 



mimlKJi ol tiips reported was not typ- 
ical. A large portion of the parties in- 
dicated the nnmlxT of tiips was not 
typical bccansc this was their fust trip 
to the reservoir, 

Ihe location of Navajo Reservoir 
apparently influenced retreat ion ists to 
visit (Hhcr places as well as Navajo. 
Nforc than a Uiird of the parties indi- 
cated diey planned visits during the 
current trip to other places in Colo- 
rado, New Mexico, Arizona, and other 
states. 

With fishing as the most popular 
activity, the largest percentage of par- 
lies in the sample rejHjrted investment 
in fishing e(piipnient at Navajo Reser- 
voir (table 8). However, the average 
investment of the fe% having cabins 
was the laigcs* single investment. 



Boats and motors and camp trailers 
were owneil by 10 to 50 |>crcent of the 
recreationists, and these items contrih- 
uteil materially to the average invest- 
ment reportctl by all recreational par- 
ties. The investments by zones at Na- 
vajo Reservoir varietl in the same way 
as those at Elephant lUtttc Reservoir 
except cabin ownership at the newer 
reservoir seemed to lie concentrated in 
Zones I and 2 lather than Zones 2 and 
.1, Also, cabins apparently were newer 
and larger at Navajo Reservoir be- 
cause the average investment |5er cab- 
in was almost twice the investment at 
Elephant Butte Reservoir,. 

I'ravel costs were the largest single 
expense of almost all recreational par- 
ties at Navajo Reservoir (table 9). De- 
preciation and lodging were the next 
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Tob le 8. Investments of Recreationol Parties at Navajo Reservoir/ 1966 

Recretttionfii invtstm«nf 

Av«rcig» P«rcentci9«s of 







Zofi* 


Zone 


Zone 


of AH 


Forties Reporti 


itcfn 


1 


2 


3 


4 


Zones 


Voiues 




Doi. 


Doi. 


Doi. 


Doi. 


Doi. 


Percent 






Average Voiues of Forties Reporting 


Voiues' 




Tents 


75 


56 


61 


71 


61 


25 . 


Camp Trailers 


1252 


1308 


149! 


1554 


1349 


40 


Sleeping Equipment^ 
Cooking Equipment' 


72 


74 


108 


75 


76 


52 


56 


62 


50 


68 


61 


54 


Special Clothing 


28 


40 


0 


54 


41 


6 


Boots and Motors 


2547 


1902 


2617 


1466 


2100 


44 


Sooting Equipment^ 


131 


III 


94 


99 


115 


43 


Fishing Tockle 


98 


106 


122 


97 


104 


81 


Rifles, Hunting 














Equipment 


115 


110 


645 


0 


179 


2 


Other 


0 


138 


90 


71 


86 


2 


Cabins 


8000 


5000 


0 


0 


6500 


* 






Votves of All Parties 








Total Investment 


213818 


467490 


52025 


72973 






Average investment 


1962 


1744 


2168 


1123 


1730 





t 



1 Av«raife only of those reporting values, rmintkit to nearest dollar. 

2 Sieepini; bas« and related «nutpmefit. 

3 Cooking utenvib* stoves* lanterns, icebox«$(, etc. 

4 Life jackets, skiU, etc. 
* Less than 0.5 percent. 



Table 9. Averoge Expenses per Party in Sample Visiting Navajo Reservoir, 1966 



fUereotiOAol Expenditure 
of Forties Reporting Expenditures 



Typt 










Averoge 


Proportions of 


Averoge 


of 


Zone 


Zone 


Zone 


Zone 


cf AH 


Forties Reporting 


Expenditures 


Expense 


1 


2 


3 


4 


Zones 


Voiues 


per Forty 




Doi. 


Dot. 


Doi. 


Doi. 


Doi. 


Percent 


Doi. 


Travel cost* 


9 


37 


63 


53 


34 


94 


' 31.96 


8oot Fuel 


K 


12 


18 


14 


12 


44 


5.28 


Food and 
















Refreshments' 


10 


11 


11 


15 


II 


40 


4.40 


Lodging 


4C 


24 


29 


9 


25 


4 


1,00 


Rental of 
















Equipment 


4 


8 


6 


17 


9 


9 


Jl 


Fees 


3 


4 


8 


3 


4 


79 


3,16 


licenses 


2 


1 


1 


6 


2 


80 


1.60 


8ait 


3 


4 


9 


8 


5 


61 


3,05 


Ammunition 


3 


1 


10 


0 


3 


1 


.03 


Depreciation^ 


28 


25 


31 


16 


25 


100 


25,00 



Total 76.29 

1 Averaire only of those reporting valueji, rounded to nearest dollar. 

2 Additional cost over food coit at home. 

a Tett percent of value rwrt*jd divided by typical number of trips i1) taken per year. 




two hngcst expenses, but only four 
percent of tlic parties paid for lodg- 
ing. Ikcausc of the location of Navajo 
Reservoir, many out-of-state parties 
travelled shorter <listances than many 
instate parties. Conse<|uentIy, travel 
costs of parties in Zone 3 were larger 
than average costs of parties in Zone 
4.: Navajo Reservoir is farther from 
population centers than Elephant 
Butte Reservoir, so the average travel 
costs j)er party at Navajo was higher. 
Also, with fishing l^eing a major ac- 
tivity at Navajo Reservoir, ex|:>endi- 
tiires for licenses and bait wxrc much 
higher at this reservoir than at Ele- 
phant Butte. 

.\s at Elephant Butte Reservoir, the 
parties at Navajo Reservoir engaging 
in boating and water skiing s|5ent the 
highest average amount (table 10). 
Parties engaged in fishing, water ski- 
ing, and hunting spent an average of 
three days or more at the reservoir. 



and the water skiing and picnicking 
parties were the largest. The average 
time spent at Navajo Reservoir by die 
•160 parties in the sample was die same 
as the average time spent at Elephant 
Butte Reservoir by the 518 parties in 
the latter sample. Further, the average 
number of persons per party at the 
two reservoirs was approximately die 
same. 

With an average of 2.9 days i>cr 
party and S.3 i^ersons per party, each 
visit at Navajo Reservoir represented 
an average of 9.57 man-days of recrea- 
tion. With an average expenditure of 
§76.29 |>er party, expenditures at Na- 
vajo Reservoir in 1966 averaged 57.97 
per man-day, or §0.97 more |>cr man- 
day than at Elephant Butte Reservoir. 
Fishing and water skiing expenses per 
man-day were about average while the 
few sightseeing, hunting, and other 
parties had high ex|Kinses per man- 
day. 



Table 1 0. Expenses, Duration of Trip and Size of Party, by Type of Activity, 
Navajo Reservoir, 1966 







Parties 


Average 


Av«rog« Time 


Averogc 


Average 




Total 


Yititing 


£}(petise> 


Spent at 


Number of Persons 


Expetises p 


Activity 


Expcnte^ 


the Reservoir 


per Party* 


Reservoir per Porty 


per Party 


Mon*Day 




Dot. 


No. 


Percent 


Dol. 


Days 


No. 


Dol. 


Fishing 


23,109 


318 


68 


73 


3.1 


3.0 


7.85 


Woter Skiing 5,361 


54 


12 


99 


3.0 


4.2 


7,86 


Sooling 


2,521 


30 


6 


84 


2J 


3.8 


8.84 


Sightseeing 


520 


7 


2 


74 


1.4 


2.9 


18.23 


Comping 


2,683 


41 


9 


65 


20 


3.6 


9.03 


Picnicking 


124 


3 


1 


41 


1.0 


43 


9.53 


Swimming 


544 


9 


2 


60 


2,2 


3.7 


7.37 


Hunting 


134 


2 


.4 


67 


3.0 


1.0 


22 33 


Other 


137 


2 


.4 


68 


hi 


2j0 


22.67 


Totoi 


35,133 


466 


100.0 










Average 










2,9 


3.3 


12,63* 



t Including deprecintlon, rounded to near^t dollar. 
3 Avemise only of ihme reporting viilues. 
3 Unweighted iiveraire of nil activity groups. 
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Wafer Values 



Consumptive Use 

The coiisnntptivc use of water for 
iccrcntionni purposes was based on 
the minintum amounts of water neces- 
sary for fish survival at the two reser- 
voirs. At Elephant Butte Reservoir, 
26,795 acre feet of water was allocated 
to iccreational uses for the January 1 
through July 31, 19()G period (table 
II). For the later period of August 1 
through December 31, 195<), H,4'I7 
acre feet were allocated. 

At Navajo Reservoir, net seepage 
loss was considered b; Bureau of Rec- 
himation personnel t^ be negligible. 
Since the average i>ool in 196G for 
both seasonal periods was less tlian tite 
planned niininunn operational level, 
all e\aporation losses were dunged to 
recreation. 



Reaction to Water Levels 

The awareness of recreational par- 
ties and their reaction to water levels 
at Elephant Butte Reservoir are 
shown in tables 12 and 13. Those liv- 
ing closest to the reservoir were the 
most aware of the level. Although an 
ovei whelming majority expressed, no 
reaction to tlic water lc\el, large ma- 
jorities liked high water levels and dis- 
liked low water levels. 

At Navajo Reservoir, approximately 
the same pattern of awareness was re- 
coided as at Elephant Butte Reservoir 
(table 11). However, more than a half 
of the parties indicated no reactions 
to either high or low water levels (ta- 
ble 15). Since Navajo Reservoir is new 
and it was still fillilig during most of 
196C), the basis for reactions at Navajo 



Table 1 1 . Seasonal Consumptive Use of Water for Recreational Purposes at Elephant 
Butte and Navajo Reservoirs/ 1966 



Elephofit BuHe ^ Navajo 



Ittm 


Units 


Reservoir 


Reservoir 


For Period Jonuory 1-July 31, 1966: 








Totol Evoporotion 


Ac.Ft. 


47,740 


5700 


Net Scepoge 


Ac-Ft 


15,382 


0 


Gross LciS 


Ac.Ft, 


63,122 


5,700 


Factor Cokolotlon 








Minimym Pool 


Ac Ft. 


200,000 


344,286 


Averoge Pool 


Ac.Ft. 


471.128 


344,286 


Percent Minimum ol Averoge 


Pet- 


42.451 


100.000 


Consumptive Use* 


Ac.Ft. 


26,796 


5,700 


For Period August 1 -December 31,, 1966: 








Totol Evaporotion 


Ac Ft. 


19,062 


4.000 


Net Seepoge 


Ac.Ft. 


•3.(K33 


0 


Gross Loss 


Ac.Ft. 


16,059 


4,000 


Foctor Colculotion 








Minimum Pool 


Ac.Ft. 


200,000 


456,640 


Averoge Pool 


AcFt. 


280,580 


456,640 


Percent Minimum of Average 


Pet. 


71.281 


100.000 


Consumptive Use^ 


Ac.Ft. 


11.447 


4,000 



i CotisumiitHc nnc h Ihe product of isrmi los* muKipHttl by the percentaKe the minimum pool is of the 
average pool. 
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Table 12. Number of Parties Aware of Water Level before Visit, by Zone, Elephant 

Butte Reservoir, 1966 



if«m 


Zotie 
1 


Zdtie 
2 


Zone 
3 


Zone 
4 


Total 




No. 


No. 


No. 


No. 




A wart 


70 


127 


97 


1 


295 


Not Awore 


5 


too 


95 


23 


223 



Rcscnoir aic iioi tonsidcial to be 
K.'inparablc to those at Elepliaiit 
Hutif Rc'scrxoir., i lic water lc\cls at 
i;iepliaiit Huttc Rcscivoir were eon- 
sideied to be typical of established 
rescrvoiis in New Mexico-high levels 
in spring and declines in levels 
till oughont most ol the year. 



Consumptive Values of Water 

Using the .\nderson-Gray procednre 
a demand ecpiation was fitted to 
the **x" vaiiabic of cost per man-day, 
and the '^y" variable of aceumnhited 
man-days. At Klephant Hutte Reser- 
voir, tlic circetive niaikct demand 
functions achieved satisfactory fits 
based o « the valnes of the coefficients 
of determination (table Hi). The inte- 
gial of the ecpiation (the area imdci 
the demand curve) was determined, 
representing the recreational expendi- 
tuies of the sample.. Recreational cx« 
peiiditnics were consideicd to be the 
recreational value of the rcservoii. 
Sample values weie expanded to rep- 
resent die jjopulation. The population 
iiiimbers arc based on Bureau of Rec- 
hiniation tiaffic counts of the total 
numbers of recreatioi lists visiting the 
leservoiis during the two time periods. 

The difference in the estimated ex* 
penditiires of rccreationists at Elc* 
pliant Biitte visiting the reservoir 
Irom January I to July 31, HHiO and 
iiom .August I to December 31, 1966 



was Sl,l2S«r)ll. Meanwhile, the reser- 
voir lc\el decreased 190,518 acre feet. 
On the avciagc, lor each acre-foot de- 
(lease in reservoir level, ictreational 
cxpenditines decreased S2I.67.: 

When the total estimated expciuli- 
tuie of all rccreationists is divided by 
the consumptive use of water in the 
corresponding time peiiods, the result 
is the amount of expenditure for each 
acre foot of water lost from the reser- 
voir because of recreational activity., 
riie recreational value per acre foot 
of water used by rccreationists was 
.S!HM.I6 in the early season period and 
Sr)62.CK3 in the late season period. 

.At Navajo Reservoir the total lecrc- 
ational expenditures decreased by 
$95(^(>88 from the January 1 to July 
31, 1966 peiiod to the August I to De- 
cember 31, 1966 period (table !7). 
IIo\vevcr, reservoir levels increased 
112,351 acie feet. The failure of ex- 
penditures by rccreationists to in* 
crease when reservoir level increased 
might indicate that die seasonal effect 
at Navajo Reservoir was more impor* 
tant than the water level effect, .\dcli- 
tioual study is needed to separate 
these two effects on recreational ex- 
penditures. 

The value of water based on recrea- 
tional expenditures and the amount 
of water lost from the icservoir be* 
cause of recreational uses at Navajo 
Reservoir in the forepart of 1966 was 
S5'I3.70 per acre foot. I'he value in 
the latter pai t of the year was .S537.26. 
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Table 13. Reactions of Somple to the Water level. Elephant Butte l^eservoir, 1966 

Forties Visiting 



Item the Reservoir 

Number 

Response to How Water levsl Affects Decision 
to Visit Reservoir: 

No Reoction 430 

Like High Woter Level 29 

Like Constont Woter LevAl 6 

Like Low Woter Level 8 

If Woter Level Low, Don't Come 45 
Reoction to High Water Level upon Arrival 
at Reservoir: 

No Reoction 129 

Like High Woter Level 374 

Dislike High Woter Level 15 
Reoction to Low Woter Level upon Arrivol 
at Reservoir: 

No Reoction 130 

Like Low Woter Level 20 

Disiike Low Woter Level 368 



Table 14* Number of Parties Awore of Water level before Visit, by Zone, Navajo 







Reservoir, 1966 










Zon#_ 


Zone 


Zone 


Zone 




item 


1 


2 


3 


4 


Total 




No. 


No. 


No. 


No. 




Awore 


83 


79 


4 


4 


170 


Not Aware 


26 


189 


20 


61 


296 



Toble 15. Reactions of Sample to the Water level, Navajo Reservoir, }966 

Forties Visiting 



Item the Retervoir 

Number 

Response to How Water Level Affects Decision 
to Visit Reservoir: 

No Reoction 378 

Like High Woter Level 23 

Like Constant Woter Level 13 

Like Low Woter Level 0 

if Water Level Low, Don't Come 52 
Reaction to High Water level upon Arrival 
at Reservoir: 

No Reoction 254 

Like High Woter Level 195 

Dislike High Woter Level 16 
Reaction to Low Water Level upon Arrival 
ot Reservoir: 

No Reoction 244 

Like Low Woter Level 10 

Dislike Low Woter Level 212 
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Elasficifies of Demand 



Klasiickics weie conipuutl for each 
uscrvoir for boili pciiods with ihc 
effective market cleinaiul etiualioiis 
based on the Anderson-Gray variables 
and integral. The demand curves ex- 
hibited i)Oth inehistic and elastic seg- 
ments. Consequendy, arc chisticitics 
were detei mined at three arbitrary 
levels — when expenditures laiiged 
from S2.00 to S\A)0 per man-day, from 
SIO.OO to 320.00, and Irom S20.00 to 
.S:)0,00. Also, the imitaiy point was de- 
lerniinctl. 

Klasticily of demanil is a measure of 
the response of the quantity ileniaiul- 
ed to a given (hange in price. If price 
changes one percent and die quantity 
demanded also changes one percent, 
dien the elasticity is said to be unitary. 
At unitaiy elasticity, a priie change 
will have no effect on the lota! expen- 
dituies because a pi ice change will be 
exactly offset by a reveise change in 
die quantity ol man-days ot lecieation 
demanded.. When demand is inelastic, 
a piice increase will only paiiially be 



offset by a decrease in (juantity de- 
manded and total expenditures will 
increase. Price decreases in the inelas- 
tic range of the demand curve will le- 
sult in a deaease in total expendi- 
tures. The opposite situations occur 
when demand is elastic. Demand is in-: 
elastic if die elasticity value ranges 
fioni 0 to —1. Demand is elastic if die 
value ranges from —1 or lower. 

Effective iiiaiket demand price elas- 
ticities aie shown in table 18. Effecti\e 
market demand for recreation at both 
reservoirs is more elastic in the early 
than the late season. The newer resei- 
voir, Navajo Reser\oir, has a more in-: 
elastic demand for recreation dian the 
older reservoii. I hc unitary point (or 
the point at which price does not af- 
fect total expenditures) is at a much 
lower price at Elephant Butte Reser- 
voir and a much laiger portion of the 
effective market demand curve for 
recreation is in the inelastic range at 
this reservoir. 



Table 18. Effective Market Demand Elasticities at Elephant Butte and Navajo 

Reservoirs, 1966 

_ . ^- - ^— Unitary Elasticities at Prices of: 



Elasticity $2-$4 $10-$20 $20.$30 

Reservoir Seoson Point Per Man-Day Per Mon-Pay Per Man-Poy 







Pet.* 


Pol. 








Elephant Butte 


Jan ]< 
July 31 


50 4 


4.93 


-.6073 


-2 3174 


-3.8615 




Aug. 
Dec 3t 


50.9 


5 30 


-.5452 


-2.0537 


-3.6250 


Navaio 


Jan 1. 

July 31 


34.6 


8.06 


- 3655 


-1.6382 


-2.7305 




Aug. 1< 
Dec 31 


31.0 


9.27 


—.3228 


— 1.4714 


—2 4639 



1 I*cr<"i~nta$ji'« of total nr rfatuun<t.s with inelastic <U'm»tnl cltarsirtcristic^. 
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About the cover 

At Navajo Lake (larger picture) fishing was found to be the most 
popular sport. Elephant Butte recreationists (small picture) favor water 
skiing. Photos: Navajo Lake, courtesy Farmington Industrial Detelop- 
ment Service; Elephant Butte, courtesy New Mexico Department of De- 
velopment. 



